[Protective effect and mechanism of p-hydroxybenzaldehyde on blood-brain barrier].
The disruption of blood-brain barrier(BBB) induced by oxidative stress is an important pathological reaction which results in secondary brain injury during the cerebral ischemia-reperfusion. This study was designed to investigate the protective effect and mechanism of p-hydroxybenzaldehyde (p-HBA) from Gastrodia elata on BBB. The BBB is mainly consisted of vascular endothelial cells and astrocytes, so brain microvascular endothelial cell line (bEnd.3) and astrocytes (Ast) in mice were used in this study to establish BBB model. H₂O₂-induced oxidative stress was employed to induct the BBB damage. The bEnd.3 cells or astrocytes were exposed to different concentrations of H₂O₂ (0.125, 0.25, 0.5, 0.75 mmol·L⁻¹) for 4 h, then exposed to 0.5 mmol·L⁻¹ H₂O₂ for different duration (1, 2, 4, 6 h) to detect the reasonable condition of oxidative injury. After intervention by different concentrations of p-HBA(12.5, 25, and 50 mg·L⁻¹), LDH leakage rate was detected for bEnd.3 and Ast cells; the expression levels of tight junction protein claudin-5 and occludin in bEnd.3 cells were determined by Western blot and immunofluorescence. Nrf2, HO-1 and NQO1 in normal bEnd.3 cells and astrocytes as well as H₂O₂-induced damaged in astrocytes were detected by western blot after treatment with p-HBA. The results showed that the optimal condition of H₂O₂ induced damage in bEnd.3 cells and astrocytes was set up as exposure the cells to 0.5 mmol·L⁻¹ H₂O₂ for 4 h. Different concentrations of p-HBA could decrease LDH leakage rate after bEnd.3 and Ast injury was induced by H₂O₂; increase the protein expression levels of claudin-5, occludin, Nrf2, HO-1 and NQO1; and increase the expression levels of Nrf2, HO-1 and NQO1 in normal and H₂O₂-induced damaged astrocytes. These findings indicate that the p-HBA has protective effect on the BBB, and the related mechanism seems to involve up-regulating tight junction protein of the bEnd.3 cells and enhancing endogenous antioxidant capacity by activating the Nrf2/ARE pathway in both of bEnd.3 cells and astrocytes.